Objective: We assessed the behavioral effect of two 12-minute culturally targeted stroke films on immediately calling 911 for suspected stroke among black and Hispanic participants using a quasi-experimental pretest-posttest design.
Ambulance use is associated with earlier hospital arrival and increased likelihood of receiving acute stroke treatments. 1 However, data from a nationally representative sample of emergency department visits show that the proportion of stroke patients arriving by ambulance has not appreciably changed over the past decade, remaining at 51%. 2 Stroke knowledge is poorer among the black and Hispanic population. 3 Despite a higher risk of stroke, black patients experience greater delays to hospital arrival and are less likely to receive acute stroke thrombolysis compared to white patients. 4 Due to low stroke event rates, surrogate outcome measures, such as stroke symptom knowledge and intent to call 911, are often used to evaluate the efficacy of stroke education interventions.
We present the results of the first phase of a 2-phase study designed to (1) develop and pilot test 2 narrative communication stroke education films and (2) evaluate the effectiveness of the films on improving stroke knowledge and intent to call 911 in a 2-arm cluster randomized controlled trial using a separate, adequately powered sample. 5 METHODS Pilot design. We enrolled a convenience sample of 102 (60 black and 42 Hispanic) adult congregants from 2 churches.
They participated in an unanticipated viewing of either an English or Spanish stroke film in the church sanctuary during regular Sunday service. Using a quasi-experimental, pretest-posttest design, we compared participants' scores between pretest and immediate posttest following a single viewing of the film. Standard protocol approvals, registrations, and patient consents. We obtained ethics approval from our institutional review board and informed consent from all participants.
Intervention. Using a community-engaged approach and theoretical underpinnings (Health Belief Model; figure), 6 we developed two 12-minute, narrative health communication tools-a Gospel musical in English and a Telenovela in Spanish-to educate black and Hispanic participants about stroke symptoms and response. We placed special emphasis on ambiguous symptoms, such as transient and slight symptoms, and the therapeutic benefit of early hospital arrival. Details regarding the intervention development have been reported elsewhere. 5 Assessments. We measured the effect of these films on intent to call 911 before and after the film screening using the selfadministered Stroke Action Test (STAT). 7 The validated STAT instrument (Cronbach a 5 0.83) contains 28 items: 21 stroke items-expressed through hypothetical acute stroke scenariosand 7 distractors. We also assessed participants' engagement with the film, barriers to calling 911 (6-item composite), self-efficacy for calling 911 (8-item composite), and stroke symptom knowledge (5-item composite) based on the Behavioral Risk Factor Surveillance System (BRFSS). 8 Demographic data were also collected.
Data analysis. Analyses were performed using SAS PROC Mixed, with adjustments for the correlation within participants induced by repeated measures. The outcome variable was the STAT. Covariates included barriers to calling 911, self-efficacy, and perceived likelihood of having a stroke in the next 5 years. A test variable was created to indicate pre, post, or delayed posttest (black participants only). This variable was treated categorically, allowing for comparisons of the STAT score between pre and posttest. The black and Hispanic samples were analyzed separately.
RESULTS
Demographics. The mean age of participants was 44.6 for black participants and 54.9 for Hispanic participants. Approximately 72% (n 5 43) of black participants were women, vs 79% (n 5 33) of Hispanic participants. One-third of participants reported employment status, 99% of whom were gainfully employed.
Attitude toward the film. Most participants (.70%) identified with the films' characters and .80% found the films interesting and realistic. Using a 4-point Likert scale, more than 95% in both groups "totally" or "very much" agreed with the statement "It is likely that I will recommend this film to others."
Increase in knowledge about treatment. Knowledge of time-dependent stroke treatment increased significantly in both groups following the intervention (;20%). However, there was no significant association between passing the STAT and thinking there is medication available at the hospital for treatment of a stroke (p . 0.05).
Increase in intent to call 911. Consistent with the original STAT article, 7 we used 75% as a passing score (16/ 21 correct). Thirty-eight percent of black participants passed at baseline and 82% passed immediately following the intervention. Comparatively, 24% of Hispanic participants passed at baseline and 59% passed immediately following the intervention (table 1) .
Bivariate association of covariates with intent to call 911. Table 1 shows the scores for the STAT at pretest and immediate posttest. Although internal consistency estimates for the BRFSS stroke symptom knowledge composite were low, 0.22 for Hispanic participants and 0.14 for black participants, higher stroke symptom knowledge composites were associated with greater intent to call 911 on the STAT at baseline (Hispanic participants r 5 0.475, p 5 0.002; black participants r 5 0.473, p , 0.001; Spearman r 5 0.470 for both, p 5 0.002, p , 0.001, respectively). No significant associations were observed between symptom knowledge and 911 intent at immediate posttest, suggesting that improved 911 response may occur independently of knowledge. No sex associations were found at baseline; however, being older was associated with greater intent to call 911 (Hispanic participants r 5 0.32, p 5 0.04; black participants r 5 0.40, p , 0.01).
Multivariate predictors of intent to call 911. Increased intent to call 911 was seen immediately following the intervention (table 1) . This remained significant at 3 months among black participants (p , 0.001). Due to logistical barriers related to access, we were unable to collect 3-month data from Hispanic participants. Higher self-efficacy for calling 911 was associated with higher STAT scores among Hispanic participants (p , 0.01), but not black participants. Barriers to calling 911 were not associated with intent in either group (table 2) .
Real-world 911 activation. One week postintervention, a 51-year-old black study participant, with no prior stroke experience, recognized stroke (speech difficulty and right facial droop) in her 80-year-old uncle and immediately called 911. He initially refused to go to the hospital when the ambulance arrived, but was convinced by the study participant-actions she attributed to the film. DISCUSSION A brief, culturally tailored film focused on improving perceived severity of stroke symptoms and the need to immediately call 911 may improve intent to call 911. Studies have shown no significant correlation between stroke symptom knowledge and calling 911 for stroke. 9 This discrepancy has been attributed to findings suggesting that the decision to call 911 is determined more by the perception of symptom severity (from the Health Belief Model) than on symptom knowledge. 10 Compared to most studies, which show high baseline intent to call 911 for stroke by the public, 4 we found low baseline intent to call 911. This is more consistent with real-world ambulance use, 3 with only 38% of black participants and 24% of Hispanic participants demonstrating baseline intent to call 911 based on a passing STAT score. We attribute this to the use of an instrument (STAT) with established reliability and validity, 7 rather than an adaptation of the BRFSS instrument that is commonly used in stroke education studies. 8 The BRFSS may not adequately reflect the acute stroke situation because of a potential response bias related to the provision of the stroke diagnosis in its 911 questions. The low internal consistency of the BRFSS measure observed in our study may also play a role. Finally, while our anecdotal report of behavior change (calling 911 for an actual stroke event) does not constitute evidence for effectiveness, it highlights the importance of a witness. t Tests were used to compare pretest and immediate posttest scores for the continuous STAT.
The likelihood x 2 test was used to compare pretest and immediate posttest pass status.
Our study has several limitations: (1) it uses a small sample, which may threaten generalizability; (2) it lacks a control group; (3) no data on long-term retention among Hispanic patients is provided due to access barriers; and (4) behavioral intent, while approximating actual behavior, does not always correlate with the latter. These limitations are being addressed in the second phase of the overarching study, an adequately powered, 2-arm, cluster randomized controlled study. 5 Our study provides preliminary data on a novel, easy to implement method for improving 911 activation for stroke.
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The STAT was scored in the positive direction, with a higher score indicating more questions answered correctly. SAS Proc Mixed was used in all analyses, with adjustments for the correlation within participants induced by repeated measures. The test variable was treated categorically, creating an analysis of covariance type mixed model. Delayed posttest (compared with pretest) represents the difference of the STAT scores from pretest to delayed posttest. Immediate posttest (compared with pretest) represents the difference of the STAT scores at pretest to immediate posttest.
